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Introduction
This is the third in a series of four papers on the use of qualitative methods in family planning and reproductive health care research. The first paper outlined the three main methods used in qualitative studies 1 and the second explored how we can assess the 'quality' of qualitative research. 2 This paper addresses issues related to the analysis of qualitative data. It begins by discussing the nature of qualitative data and its management, followed by an outline of the main theoretical assumption pertaining to its analysis, that of 'coding up' (versus 'coding down'). Next we describe some of the major approaches to qualitative data analysis and discuss why you may choose one approach over another. The paper ends by highlighting some general issues in qualitative data analysis.
What is qualitative data and how do you manage it?
Qualitative data may include audio tapes, field notes, still or moving images, transcripts of interviews/focus groups or textual material such as published papers or the minutes of meetings. 3 For example, during data collection on women's experiences of maternity services in Bangladesh, one of the authors (E.P.) gathered raw materials which included field notes, audio tapes and still images. The quantity of qualitative data from even a small study can be overwhelming and an efficient storage and data management and retrieval system is essential. 4 Several authors provide advice, together with examples, about what to store and how to retrieve and organise it for analysis. [3] [4] [5] [6] Coding and categorising the data Coding is the first stage in most qualitative analysis. This allows a set of index categories to be systematically and consistently applied to the whole data set. Different types of code will reflect different readings of the data and these may be literal, interpretive or reflexive. 6 A literal reading of a transcript will take account of things like pauses, interruptions and agreements or disagreements in a conversation. It might also include descriptive data, such as whether a respondent has children or not, marital status, and so on. A code may also be interpretive and will depend upon what the researcher thinks the respondent is saying or what underlying processes may be inferred. Lastly, codes may be reflexive in that they reflect upon how the researcher played a role in the interview or make suggestions about what they thought was actually going on. In recent years an increasing amount of computer software for qualitative data analysis and management has become available and this may facilitate coding. 4, 7 Data analysis: coding up and coding down
Presenting data analysis as a clearly identifiable process is problematic in that it is inextricably linked with all stages of the research process. 8 O'Reilly argues that analysis is the phase linking 'writing down' (collecting information and taking notes) to 'writing up' (preparing what you have discovered in a way that can be presented to others). Qualitative analysis, she argues, is "making some sense of it all". 9 Miles and Huberman similarly describe three concurrent stages: data reduction, data display and conclusion drawing/verification. 4 They also highlight that any process of analysis begins at the very outset of a studyfrom the derivation of research questions, to decisions about focus group schedules and sampling -because this leads to choices about the gathering of certain data and the exclusion of others. Decisions about whether to 'code up' or 'code down' may dramatically change the nature of one's dataset.
Coding down
Coding down involves coding (i.e. indexing) the dataset using predefined categories, generally from a coding handbook. Hence categories for coding are brought to the data rather than developed from it. 10 This approach is often used in media studies, for example, Kingori et al. 11 conducted an analysis of national and regional newspaper coverage of teenage pregnancy based on this approach.
Coding up
In contrast, coding up does not involve using predefined categories to index the data. Categories (or themes or codes) are developed from the dataset. Coding up is often used when a qualitative approach is chosen to study a phenomenon that has not been previously explored in much depth, for example, the barriers and facilitators in family communication about genetic risk. 12 The importance of qualitative analysis in refining the subject of research means that the research process is often likened to a funnel because it is through the course of doing fieldwork that the study becomes progressively focused. 13 Thus, Silverman 13 cites Hammersley and Atkinson 14 who describe qualitative research as having: "a characteristic 'funnel' structure, being progressively focused over its course. Progressive focusing has two analytically distinct components. First, over time the research problem is developed or transformed, and eventually its scope is clarified and delimited and its internal structure explored. In this sense, it is frequently only over the course of the research that one discovers what the research is really 'about', and it is not uncommon for it to turn out to be about something quite remote from the initially foreshadowed problems."
Qualitative analysis is, therefore, an ongoing iterative process whereby the researcher is constantly moving between collection and interpretation.
Approaches to qualitative analysis
There are many approaches to qualitative analysis all of which have their own strengths and weaknesses. The method one chooses will depend on the purpose of the study, available resources and one's theoretical perspective. Some of the main approaches to visual and non-visual qualitative analysis are outlined below.
Thematic analysis
A thematic analysis may be undertaken as the initial phase of data analysis, or when a study has limited resources, or as an introduction to analysing qualitative data. The researcher should identify themes from reading and rereading the transcripts, noting any similarities and differences between and within participants' accounts. 6 Qualitative computer packages (e.g. Nudist™, Ethnograph™, Atlas™) can assist in this task of first-level analysis. 15 Responses can be further categorised (refined) within each main theme after reading the transcripts again in the light of the first thematic analysis to produce the final findings. Box 1 outlines the steps to take when following such an approach. 
Grounded theory approach
In contrast to coding down, the emphasis in a grounded theory approach is allowing categories to emerge from the data; this approach is particularly useful if the research problem has not been previously explored or even defined. The researcher conducts a constant comparison of the data and the emergent themes until no more new insights can be obtained. 16 Starting from the data, the process of coding leads to the development of theories through a process of abstraction. 17 Glaser and Strauss, the original proponents of this approach, identify four main overlapping stages in the process of data collection and analysis when developing a grounded theory. 17 These are: the constant comparative method, theoretical sampling, a search for negative cases, and data saturation. The constant comparative method is where each category is searched within the entire data and all instances are compared until no new categories can be identified. 18 When categories emerge as theoretically relevant to the phenomenon in question, the data can be changed from a descriptive account into something that has a more explanatory power; this is known as theoretical sampling. For example, the category of 'having the authority to tell' emerged as a major theme 'authority within a family' in the study by Forrest et al., on family communication about genetic risk. 12 Since ongoing coding and analysis is essential in a grounded theory approach, the theoretical concerns that emerge from the data should also determine what or who will be investigated next. A further stage is to search for negative cases within the data, that is, for alternative explanations to that which is being developed. 17 Data saturation is reached when no additional data can be found with which to develop the properties of a particular category or concept and data collection and analysis is usually stopped at this stage. 17 In practice, many researchers have adopted a modified version of grounded analysis drawing upon these approaches but without building a grounded theory per se. 19 
Discourse analysis/conversation analysis
Discourse analysis and conversation analysis are not the same but have a common theoretical basis and are broadly similar methods of analysis. 20, 21 The emphasis in these approaches is on interaction, and initially seeks to ask 'how' something is being achieved rather than 'why'. 22, 23 Conversation analysts describe and analyse language use and build from a base of language and communication to understand the nature of roles and relationships. 4 As the emphasis is on the conversation and discourse, transcripts of interviews are usually very detailed to show all elements of interaction. Transcriptional conventions have been developed to show, for example, increased volume, prolonged sounds, breaths and simultaneous speech. 20, 21 The basic analytical unit in conversational analysis is a turn, whether a single utterance or full sentence. The transcripts are analysed for patterns of interaction such as turn-taking or other analytical units and the data extract is referenced to indicate interaction code, position on tape and date. 24 Hence Jones' use of conversation analysis revealed that nurses' questions were orientated in such a way as to restrict the patient's ability to communicate additional information. 24 The nurses managed the turn-taking and introduction of new topics and the patients had little opportunity to organise the talk, or turn-taking.
Analysis of images
This paper has focused on the analysis of textual data, but visual data, including photographs and videos, may also be used in qualitative research. Marvasti outlines the four main uses of visual data: (1) 'researcher-generated' visual data as the primary source of data and method of representing the findings; (2) visual data as a complement to the written text or as a way of telling ethnographic tales; (3) visual data as a way of eliciting interviews and other data; and (4) 'found' photographic or filmic materials for secondary data analysis. 25 Coding up or coding down is equally as applicable to the analysis of visual data as textual data. Predefined categories can be used to identify patterns in photographs or videos that may not be noticeable on casual inspection. 25 Both the image and its context require analysis, including answers to the question of why this image was taken of this subject at this time. 25 Thematic analysis can be used to analyse aspects of behaviour in videos as well as verbal communication. 26 Conversation /narrative analysis may also be adapted. 27 Olsson et al., for instance, combined content analysis and a discourse analysis approach with analysing videos of anteand postnatal midwifery consultations. 28 
General issues in qualitative data analysis
There are a number of further general issues to consider when undertaking qualitative analysis. First, an initial quantitative representation of (some of) the data can be acceptable and illuminating. 6 Thus one could say that nine out of ten interviewees were very positive about in vitro fertilisation as they stated: "(list your example quotes here)". possibilities of interaction and interpretation and, so, on how the social world is known". 32
Final remarks
This paper has outlined some of the different ways one can analyse visual and non-visual qualitative data and discussed some of the issues that can arise in data management and coding. The paper should go some way to helping readers think about how to 'do' qualitative analysis as well as choose the most appropriate approach for their study. Whatever method of analysis is chosen, there is a need for transparency to enable readers to assess the quality of the data collection, analysis and reporting. The issues around how to write up and disseminate the findings of a qualitative study will form the basis of the final paper in this miniseries on qualitative research. 
QUALITATIVE RESEARCH
Second, people have questioned to what extent qualitative research can uncover the 'truth'. This is referred to as epistemology (or theory of knowledge), which may be considered in terms of the relationship between the observer and the observed. How one views and analyses this relationship differs depending on whether one views social phenomena as 'things in their own right' or 'representations of things'. 29 As qualitative research addresses questions such as: 'Why do people do the things they do?' and 'What is the meaning of an event or phenomenon for someone?' it could be argued that we can (or must) take such accounts at face value. However, we may tell different stories to different people at different times when describing the same event. Hence Jamieson has drawn our attention to the public and private stories which people may tell. 30 Although public accounts are not false per se, they tend to draw on ideals and stereotypes rather than the detailed complexity of everyday life. Accordingly they are: "a repertoire of themes, stereotypes and judgements concerning mothering, fathering, parenting, befriending, sex, dating, marrying, loving and the like for recycling or adaptation when making sense of, justifying or glamorizing personal life". 30 Private stories, in contrast, are the complex, contradictory, discordant accounts of people's everyday lives that may be deeply intertwined with these more public stories. Hence the accounts which people give are more likely to represent one particular view rather than everything that could be said or observed. 30 Nevertheless, a critical theoretical lens should help to illuminate the relationship between these public and private discourses, and the gaps between what people say and what they in fact do. [NB. The choice of which theoretical lens to use is also a fundamental part of the analytic process. According to some, theory "can never be disproved but only found to be more or less useful". 13 It is suggested that theory be likened to a camera lens because a different focus will illuminate the world in different ways and in turn lead to different conclusions.]
Third, regardless of how one chooses to analyse and present the data there should be sufficient explanation of how you 'got there'. 6 Two important issues are the provision of an audit trail and a reflexive account.
Audit trail
Careful documentation should be kept for all aspects of the research process including approaching and gaining consent from participants, recording participants who decline to participate, sampling decisions, data collection, any problems arising and data analysis. This allows an explicit account of how the research was conducted and underlines the dependability of the study's findings. "Maintaining and reporting an audit trail of methodological and analytic decisions allows others to assess the significance of the research." 31 
Reflexivity
Reflexivity occurs when researchers critically reflect upon the process of data collection and analysis and how it has been influenced by the social, historical, political and personal context. 2 For example, as qualitative research around family planning and reproductive health can often involve discussing sensitive and personal issues the researcher must reflect on the extent to which they may have inhibited or facilitated the respondent to discuss such issues openly. Thus, according to Holland and Ramazanoglu, "power relations in the research process can be recognized and made overt, but differences such as age, class, gender, ethnicity and religion impinge on the
